Mechanism of sulfite cytotoxicity in isolated rat hepatocytes.
Sulfite (SO(3)(2-)) has been widely used as preservative and antimicrobial in preventing browning of foods and beverages. SO(2), a common air pollutant, also is capable of producing sulfite and bisulfite depending on the pH of solutions. A molybdenum-dependent mitochondrial enzyme, sulfite oxidase, oxidizes sulfite to inorganic sulfate and prevents its toxic effects. In the present study, sulfite toxicity towards isolated rat hepatocytes was markedly increased by partial inhibition of cytochrome a/a(3) by cyanide or by putting rats on a high-tungsten/low-molybdenum diet, which result in inactivation of sulfite oxidase. Sulfite cytotoxicity was accompanied by a rapid disappearance of GSSG followed by a slow depletion of reduced glutathione (GSH). Depleting hepatocyte GSH beforehand increased cytotoxicity of sulfite. On the other hand, dithiothreitol (DTT), a thiol reductant, added even 1h after the addition of sulfite to hepatocytes, prevented cell death and restored hepatocyte GSH levels. Sulfite cytotoxicity was also accompanied by an increase of oxygen uptake, reactive oxygen species (ROS) formation and lipid peroxidation. Cytochrome P450 inhibitors, metyrapone and piperonyl butoxide also prevented sulfite-induced cytotoxicity and lipid peroxidation. Desferroxamine and antioxidants also protected the cells against sulfite toxicity. These findings suggest that cytotoxicity of sulfite is mediated by free radicals as ROS formation increases by sulfite and antioxidants prevent its toxicity. Reaction of sulfite or its free radical metabolite with disulfide bonds of GSSG and GSH results in the compromise of GSH/GSSG antioxidant system leaving the cell susceptible to oxidative stress. Restoring GSH content of the cell or protein-SH groups by DTT can prevent sulfite cytotoxicity.